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Abstract 
The low performance of Turkey in the Programme for International Student Assessment (PISA 2003 and 2006) was a great 
disappointment for that country. To investigate the likely causes for low performance in mathematics, reading and science, this
study utilizes the methodology of data envelopment analysis (DEA) to assess the efficiency of secondary schools in Turkey using
data from Programme for International Student Assessment (PISA) in 2006. The sample was prepared from schools which 
participated in Programme for International Student Assessment (PISA) in Turkey. Efficient and inefficient schools in Turkey 
were determined by analyzing the sample data by grouping schools by regions. As a result of the study, we found that 17 of the 
33 schools in different regions were efficient. The most efficient school types are Science High Schools and Anatolian 
Vocational High Schools. Furthermore, we examined schools which were located in different region in Turkey and found that 2 
of the 2 Science High Schools (%100), 4 of the 5 Anatolian Vocational High Schools (%80), 4 of the 6 Secondary and 
Vocational High Schools (%66.7), 3 of the 6 Anatolian Schools (%50.0), 3 of the 7 Vocational High Schools (%42.9) and 1 of 
the 7 General High Schools were efficient. As a result of this study it is found that even same type of schools which were located
in different region have a different characteristic on the achievement. 
Keywords :Data envelopment analysis; secondary school  achievement; PISA. 
1. Introduction 
While standards of attainments of young people which to constitute future of the community determine degree of 
development of community simultaneously, it also constitutes base of developed cultivated community for future. 
That's why, assessing the level of students’ knowledge and determining the affects of students’ achievement are very 
important. Because of this our country participated in Programme for International Student Assessment Project in 
2003.
The OECD’s Programme for International Student Assessment (PISA) is a collaborative effort, involving all 
OECD countries and some of partner countries, to assess how well 15-year-old students are prepared to real life in 
society (PISA, 2006).  
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The purpose of this study is to assess the efficiency of secondary schools in different region in Turkey. Thus, it is 
determined the efficiency of schools and regions in Turkey and it is examined what kind of strategies should do for 
better education system. The result of these purposes, PISA, which measures student's skills and knowledge in 
mathematics, science and reading, ability to solve real life problems and ability to relate real life problems with their 
knowledge and skills, data is used in this analysis. 
2. Review of literature 
When we examined previous studies which have been published national and international review, we show that 
there aren’t many studies about measuring efficiency of secondary schools types in different regions in the countries 
using Data Envelopment Analysis. 
Kirjavainen and Loikkanen (1998) studied efficiency differences among Finnish senior secondary schools by 
Data Envelopment Analysis (DEA). They showed average efficiencies in the most extensive models were 82–84 per 
cent. When parents' educational level was treated as an additional input, average efficiency increased to 91 per cent. 
As a second stage after DEA analysis, they explained the degree of inefficiency (100-efficiency score) by a 
statistical Tobit model. Schools with small classes and heterogeneous student bodies were inefficient whereas school 
size did not affect efficiency. Also, private schools were inefficient relative to public schools. Furthermore they 
shoed when parents' educational level was only included in the Tobit model, it affected efficiency positively. 
Barbetta and Turati (2003) deal with the role of proprietary structure in explaining efficiency within the Italian 
school industry. They analyzed a sample of 497 schools located in Piemonte, a region in the Northâ, western part of 
the country, distinguishing between public, private forâ profit and private nonprofit schools. In stage one of the 
analyses, they provided robust estimates of efficiency scores, using the two most widely known techniques in 
applied works, namely Data Envelopment Analysis (DEA) and Stochastic Frontiers (SF). 
Alfonso and Aubyn (2005) addressed the efficiency of expenditure in education provision by comparing the 
output (PISA results) from the educational system of 25, mostly OECD, countries with resources employed 
(teachers per student, time spent at school). By regressing data envelopment analysis output scores on 
nondiscretionary variables, both using Tobit and a single and double bootstrap procedure, they showed that 
inefficiency was strongly related to GDP per head and adult educational attainment. 
In our country, similar studies have been made and some of them are; 
Atan et al. (2002) evaluated the performance of Anatolia High Schools in Ankara in 2001 by Data Envelopment 
Analysis. They showed that, 6 inputs and 4 outputs variables belonging to 22 Anatolia High Schools have been 
taken into account. 
Yeúilyurt and Alan (2003) worked on the effectiveness of Scientific High Schools in Turkey. They showed that 
the efficiency of all schools except Kars Scientific High Schools were over %90. 
3. Application 
The low performance of Turkey in the Programme for International Student Assessment in not only PISA 2003 
but also PISA 2006 was a great disappointment for that country. To investigate the likely causes for low 
performance in mathematics, reading and science, this study measured efficiency of secondary schools in different 
regions in Turkey using Data Envelopment Analysis (DEA). The sample was prepared from schools which 
participated in Programme for International Student Assessment (PISA 2006) in Turkey. Efficient and inefficient 
schools in different regions in Turkey were determined by analyzing the sample data. 
When choosing input and output variables, previous studies, national and international literature was examined 
and then most common variables were used. 
Input Variables are School Size (SCHSIZE), Student / Teacher Ratio (STRATIO), The Number of School 
Activity (ACTIVITY) and Proportion of the girls enrolled at school (PCGIRLS). All of the input variables except 
PCGIRLS were used 1/INPUT in the analysis because they were thought undesirable input variables (Scheel, 2001). 
Output Variables are Mathematics Score (MATH), Reading Score (READ), and Science Score (SCIE). 
In this study, seven regions for Turkey were used and following list shows school types for every region. But all 
of school types aren’t available for every region in PISA 2006 data set. 
1. General High Schools 
4. Results and Discussion 
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2. Review of literature 
3. Application 
2. Vocational High Schools 
3. Anatolian Vocational High Schools 
4. Science High Schools 
5. Anatolian High Schools 
6. Secondary and Vocational High School 
Table 1 shows which school types are available according to the seven regions for Turkey. 
Table 1. Regions and shool types
Regions 1 2 3 4 5 6
Marmara X X - - X X 
Black Sea X X X - X X 
Mediterranean X X X X X X 
Aegean X X X X X - 
Central Anatolia X X X - X X 
Eastern Anatolia X X X - X X 
Southeastern Anatolia X X - - - X 
X:Available in data 
-:Not Available in data 
In this study, 33 different schools were analyzed using output oriented CCR model with EMS (Efficiency 
Measurement System) package program. 
4. Results and Discussion 
As a result of the study, we found that 17 of the 33 schools (%51.5) in different regions were efficient and 
average of the efficient score was 1.01. Table 2 shows descriptive statistics for all variables. 
Table 2. Descriptive statistics
Variables Minimum Maximum Median Mean sd 
PCGIRLS{IN} 0 1 0,45 0,44 0,21 
SCHSIZE{I} 115 3012 659 771,44 550,15 
STRATIO{I} 5 37 16,53 16,89 6,04 
ACTIVITY{I} 1 2 1,43 1,45 0,24 
MATH{O} 314,04 586,77 410,36 424,03 53,54 
READ{O} 334,12 560,98 442,56 442,92 45,45 
SCIE{O} 352,45 560,37 410,51 421,66 45,50 
{I}: Input variable 
{IN}: Non Controllable Input Variable 
{O}: Output Variable 
When we sort of efficient schools in ascending order, the most efficient school is secondary and vocational high 
schools which were located in Central Anatolia Region and the least efficient school among the efficient schools 
was Anatolian Vocational High Schools which were located in Central Anatolia Region. On the other hand, when 
we sort of inefficient schools in ascending order, Anatolian High Schools which were located in Black Sea Region 
has the best position among the inefficient schools and the worst one was Anatolian High Schools which were 
located in Aegean Region. Table 3 shows the number of efficient schools and total number of schools with 
percentage of efficiency. 
Table 3. Percentage of efficiency for each region
Regions Number of Efficient Unit 
Total Number 
of Unit 
Percentage of 
Efficiency
Aegean 4 5 %80.0 
Mediterranean 4 6 %66.7 
Southeastern Anatolia 2 3 %66.7 
Black Sea 2 5 %40.0 
Central Anatolia 2 5 %40.0 
Eastern Anatolia 2 5 %40.0 
Marmara 1 4 %25.0 
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According to the Table 3, there is at least one efficient school in each region. Furthermore, from the most 
successful region to the least successful regions are Aegean, Mediterranean, Southeastern Anatolia, Black Sea, 
Central Anatolia, Eastern Anatolia and Marmara regions respectively. 
It was shown that Anatolian High Schools which were located in Western Anatolian could be referenced 15 
times; Science High Schools in Aegean and Secondary and Vocational High Schools in Central Anatolia could be 
referenced 11 times for inefficient schools. However, Anatolian Vocational High Schools in Aegean was not 
efficient enough to be referenced. Table 4 shows school types and efficient of percentages. 
Table 4. Percentage of efficiency for school types
School Types Number of Efficient Unit 
Total Number 
of Unit 
Percentage of 
Efficiency
Science High Schools 2 2 %100.0 
Anatolian Vocational High Schools 4 5 %80.0 
Secondary and Vocational High Schools 4 6 %66.7 
Anatolian High Schools 3 6 %50.0 
Vocational High Schools 3 7 %42.9 
General High Schools 1 7 %14.2 
According to the Table 4 the most efficient school types are Science High Schools and Anatolian Vocational 
High Schools. Furthermore, we examined schools which were located in different region in Turkey and found that 2 
of the 2 Science High Schools (%100), 4 of the 5 Anatolian Vocational High Schools (%80), 4 of the 6 Secondary 
and Vocational High Schools (%66.7), 3 of the 6 Anatolian Schools (%50.0), 3 of the 7 Vocational High Schools 
(%42.9) and 1 of the 7 General High Schools were efficient. Furthermore, improvement of some school types such 
as General High Schools, and Vocational High Schools should be received priority consideration for high quality 
education in Turkey. 
For example, General High Schools which is located in Marmara should be increase mathematics and science 
score about 13.43 and 0.77 point respectively to become an efficient school. Also Anatolian High Schools in Aegean 
Region should be increase mathematics and reading score about 14.36 and 35.30 point respectively while student 
teacher ratio should decrease 0.03 point (this means STRATIO should increase from 9.57 to 44.87, so we can say if 
it was 35.30 point higher than present value with the same output score, Anatolian High Schools in Aegean would 
be efficient) to become a efficient school. 
The results of our analysis, generally, school size and especially student teacher ratio for all kind of schools 
should be decreased for high quality education system in Turkey. Also, increasing education level of parents could 
help bringing up cultivated children. Furthermore, mathematics and science scores should be increased because if 
we attach importance to improve of these types of subject, achievement of Turkish education system will be better. 
As a result of this study, improvement of some school types such as General High Schools and Vocational High 
Schools should be received priority consideration for high quality education in Turkey. It is known that performance 
difference between school types especially eastern of Turkey. In Turkey, resources of education can’t be delivered 
equally to each region (World Bank, 2005). So, government should received priority consideration in these areas for 
high quality education in Turkey. Also, other problems of these areas were determined in the report of the World 
Bank in 2005. These are sustainability of the education, student teacher ratio, the number of classified teacher and 
problems of delivering resources. Government should solve these problems to increase not only secondary school 
performance but also the performance of education. Furthermore, efficient school types’ educational strategies 
should be referenced for inefficient schools. Schooling ratio, educational level of parents, mathematics and science 
scores should be increased while average school size and student teacher ratio should be decreased in Turkey for 
efficiency of education system. Also we thought that increasing the number of teachers and foundation of new 
schools could solve these problems. Besides, increasing the number of certificated teachers, arranging competitive 
examinations of mathematics and science or arranging some seminars about explaining usage of mathematics and 
science in daily life could improve the level of Turkish education. 
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